Abstract >> Mg and Mg-based alloys are regarded as strong candidate hydrogen storage materials since their hydrogen capacity exceeds that of known metal hydrides. One of the approaches to improve kinetic is addition of metal oxide. In this paper, we tried to improve the hydrogenation properties of Mg-based hydrogen storage composites. The effect of transition metal oxides, such as Nb2O5 on the kinetics of the Magnesium hydrogen absorption kinetics was investigated. MgHx-5wt.% Nb2O5 composites have been synthesized by hydrogen induced mechanical alloying. The powder fabricated was characterized by X-ray diffraction (XRD), Field Emission-Scanning Electron Microscopy (Fe-SEM), Energy Dispersive X-ray (EDX), BET and simultaneous Thermo Gravimetric Analysis / Differential Scanning Calorimetry (TG/DSC) analysis. The Absorption / desorption kinetics of MgHx-5wt.% Nb2O5 (type I and II) are determined at 423, 473, 523, 573 and 623 K.
Introduction
Hydrogen energy will be used instead of coal and petroleum in the near future, but obstructing factors must first be solved, such as cost efficiency, social infrastructure and stability. In hydrogen related research hydrogen storage is an most important projects for hydrogen economical society. One of the key technologies is to develop high-performance hydrogen storage materials. Gasification or liquefaction of hydrogen storage were not more stable than hydrogen storage in metal. For hydrogen storage, metallic hydrides with a high storage capacity are preferred to the compressed or liquid hydrogen, due to high volumetric capacity, safety and convenience. However, many problems need to be resolved: weight per hydrogen capacity, high operating temperature, slow kinetics and the initial activation process 1) . In particular, magnesium hydride is one of the most attractive materials because that is directly combined from the reaction of Mg with hydrogen and reaches a high hydrogen capacity (7.6 wt.%). Moreover, it is environmentally benign, abundant, inexpensive and easy to handle. However, for pure magnesium, its high operating temperature, high thermodynamic stability of MgH2 (-75 kJ/mol) and slow kinetics prevent it from being used for practical applications 2) . Several ways have been reported to enhance the sorption kinetics of magnesium-based hydrides including particle size reduction by high energy ball milling 3) and Carbon addition 4) . A successful route remains the addition of transition metals [5] [6] [7] [8] , oxides 9) , halides [10] [11] , carbides and nitrides 12) . Among the transition metals, oxides act as a good catalyst and enable MgH2-based composites to decrease the operation temperatue, improving the hydrogen absorption/desorption properties by adding a transition metal oxide, for example, Nb, V or Fe. Metal oxide materials have a catalytic effect on the research 12, 13) . Especially, W. Oelerich, et al 13) reported that hydriding/dehydriding properties of nano- 12, 13) . In this work, the transition metal were premilled to get through high energy mill that was fabricated to nano-structured Nb2O5 (type II).
Premilling was carried out with a zirconia-ball to composite has increasing surface area, maybe it will continue to improve hydrogenation properties, because hydrogen diffusion generates at the grain boundary 14) .
High energy milling can also induced particle size reduction which could influence kinetics. Therefore, the powder obtained was investigated by SEM. Respec- The reaction enthalpy, ΔH, was decreasing which easily happens in the endothermic reaction 15) . wt.% at 573 K and 3.79 wt.% at 623 K (see Fig. 6 (a)). The absorption rate was clearly faster with the addition of Nb2O5, especially at 473 K. However, hydrogen capacities had lower MgHx-5 wt.% Nb2O5 . Fig. 7 (a) 
Conclusion
In this report was preformed evaluation of hydro- 
